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IHIOACHUTEJ/IBHASA 3AIINCKA

CeomeTpusi sIBAsieTCS OAHUM K3 0a30BBIX KYPCOB Ha ypOBHE CpeIHEero
obmero o0Opa3oBaHMs, TaK KakK o0ecrieuMBaeT BO3MOXKHOCTh HW3yUeHUs
JUCLIMTITMH ~ eCTeCTBEHHO-HAayyHOW  HAmnpaB/JeHHOCTM M TIPeJIMETOB
I'YMaHUTapHOTO IWK/a. [T0CKO/IBbKY JIoruueckoe MbliiieHue, hopMHUpyeMoe Tpr
M3yuYeHUM  OOyYalol[UMHMCA  TOHATHUHHBIX  OCHOB  T'€OMETpPUM,  IIpU
JI0Ka3aTe/IbCTBE TEOPEM U TIOCTPOEHMH 1[eTI0UKH JIOTHUECKUX YTBEPKA€HUH ITPH
pelieHrr reoMeTpudeCKmx 3d/ia4, yMeHHe BbIIBUI'dTh U OINIPOBEPraTh I'MIIOTE3bI
HETIOCPEe/ICTBEHHO HCIIO/Ib3YIOTCS TIPU PeIleHHH 3aJjau eCTeCTBEHHO-HayYHOI'0
I[UK/Ia, B YaCTHOCTH (PU3UUYECKHX 3a/1au.

Ilenb ocCBOeHHMs TMporpamMmbl yueOHOro Kypca «['eomeTpusi» Ha
yrayO/EéHHOM  ypOBHE —  pa3BUTHEe MHAWBM/YA/IbHBIX  CIIOCOOHOCTEH
00yuarolMXcs MpU WM3YYEHHM TeOMETPHH, KaK COCTaB/ISIOIIeH ITpeMeTHOM
obnactn «MaremaTtvka W WHGOPMaTHKa» udepe3 obecrieueHHe BO3MOXKHOCTHU
NproOpeTeHUsI U UCTIOL30BaHUs 0osiee TIyOOKUX reoOMeTPUUeCKUX 3HaHWM U
JEeUCTBUM, crelyu@UUHbIX TeoMeTPHUH, M HeOoOXOJUMBIX JJIs  YCIIeIIHOrO
npodeccroHabHOTO  0Opa3oBaHMs,  CBSI3aHHOTO €  HCIOJIb30BaHUEM
MaTeMaTHKH.

[TpropUTeTHBIMU 3a/layaMM Kypca reoMeTpuu Ha yriy0jéHHOM ypOBHe,
PaCIIUPSIONIMMH U YCUTUBAIOIIMMU KypC 0a30BOTO YPOBHS, SIBJISTIOTCS:

paciIipeHye TIPeCTAB/IeHHsI O TeOMETPHUH KaK 4aCTH MHPOBOU KY/IbTYPbI
1 (hopMHPOBaHKEe OCO3HAHMS B3aMMOCBSI3U FeOMETPHH C OKPY KaKOIIIUM MUPOM;

(opMUpOBaHre TIpeJCTaB/JeHUs O IPOCTPAHCTBEHHBIX (Urypax Kak O
BOKHEHIINX MaTeMaTUUYeCKUX MOZEJISX, TO3BOJISIONUX OMMCHIBATh U M3yuaTh
pasHble SIBJIEHHSI OKPY’KaloIllero MHpa, 3HaHWe IIOHSATUMHOIO amrapaTa [0
pazzeny «CrepeoMeTpusi» yueOHOTO Kypca TeOMeTPHH;

dbopMHpoBaHe  yMeHMWs ~ B/AJeTb  OCHOBHBIMM  TIOHSATHSAMHM O
MIPOCTPAHCTBEHHBIX (Urypax M WX OCHOBHBIMH CBOHCTBAMMU, 3HAHHE TEOPEM,
bopMya U yMeHHe WX MMPUMEHSATb, YMEHHUsI JOKa3bIBaTh TEOPEMbI U HAXOAUTh
HeCTaH/JapTHBIE CIIOCOOBI pereHys 3a/jay;

dbopmMupOBaHHMe yMeHUs pacro3HaBaTh Ha UepTe)kaxX, MOJe/NsX U B
peaJbHOM Mupe MHOIOIDAaHHUKW W Tejla BpallleHus, KOHCTPYUpOBaTh
reoMeTpUUecKre MO/IeH;



dbopMUpoBaHue TOHMMAaHUS BO3MOXXHOCTH aKCMOMaTHUYeCKOro
MOCTPOEHUsI MaTeMaTU4YeCKUX Teopui, (OpMUPOBaHWE TIOHUMAaHHUs POJIU
aKCMOMAaTHKH NPU MPOBeJIeHUM PaCCy KIeHU;

dbopMUpoBaHre YMeHUs BJaJleTh MeTO/laMU [i0Ka3aTebCTB U aJIfOPUTMOB
peleHusi, yMeHUs1 UX IIPUMEHATh, IIPOBOAUTE [JOKa3aTe/bHble pacCyK[eHUs B
XO/le pelleHUs CTepeoOMeTpUYeCcKMX 3ajay U 337a4 C IIpakKTU4YeCKUM
comepxaHvueM,  (GOpMHpOBaHWe  TpeJCTaBleHUsI O  HeoOXOAWMOCTH
[l0Ka3aTenbCTB TIPM OOOCHOBAaHWM MaTeMaTUUeCKUX YTBEPXKIEHUA W DPOu
aKCMOMAaTHKH B MIPOBE/I€HNH JIeYKTUBHBIX PACCy K eHUM;

pasBuUTHME M COBEpLUEHCTBOBAaHWE WHTE/IEKTYa/lbHbIX W TBOPYECKUX
crioco6HOCTeM oOyyJarommxcs, T03HaBaTe/IbHON aKTHBHOCTH,
WCCJIe[|0BaTe/IbCKUX YMEHUM, KpUTUUHOCTH MBILUIEHUS], UHTepeca K U3y4YeHUIO
reoMeTpuy;

dbopmupoBaHue (yHKI[MOHATbHOM I'PaMOTHOCTH, penieBaHTHOM
reOMeTpUM: YMEHMUsl pPaclo3HaBaThb MPOSIBIEHUSI TeOMeTPUUeCKUX TMOHATUM,
00BEKTOB W 3aKOHOMEPHOCTeH B peaslbHBbIX JKU3HEHHBIX CUTyalUsIX U TIpU
W3yueHUM [ApYyrux yueOHBIX TpeJAMEeTOB, IIPOSIBJIEHUS 3aBUCUMOCTed U
3aKOHOMEpPHOCTeH, MOJe/lMPOBaHUs pealbHbIX CUTyallu, MCCIe0BaHus
MOCTPOEHHBIX MOZieJIel, UHTeprpeTalyy MOTyYeHHbIX Pe3yJ/bTaToB.

OCHOBHBIMH COJiepKaTe/IbHBIMH JIMHUSIMH yueOHOTo Kypca «I'eomeTpusi»
B 10-11 knaccax sBastoTcsi: «[IpsgmMble M TMJIOCKOCTU B MNPOCTPAHCTBE»,
«MHororpaHHuku», «Tejma BpaljeHus», «BekTopel M KOOpAUHATHI B
MPOCTPAHCTBe», «/IBM>KeHUsI B IPOCTPAHCTBEY.

CdopmymupoanHoe Bo @I'OC COO TpeboBaHue «yMeTh OMEPUPOBATh
TIOHSTUSIMU», pPeJIeBaHTHBIMU MeOMeTPUM Ha YIriy0/IEHHOM ypOoBHe 00yueHUs B
10-11 kmaccax, OTHOCHUTCSI KO BCEM COZiep KaTeTbHBIM JTUHUSIM yueOHOTo Kypca,
a (¢opMUpoBaHMe JIOTMYeCKUX YMEHHM pachpejiensieTcsi He TONbKO 10
cofep)KaTeJibHBIM JIMHUSIM, HO ¥ 1o Trojam oOyuenusi. Copep)kaHue
obpa3oBaHUsl, COOTBETCTBYIOIlee TIPeJMETHbIM pe3y/ibTaTaM OCBOEHUsI
denepanbHOM paboueid MPoOrpaMMbl, pacTipe/ie/IéHHBIM 0 TOoZaM O0yueHws,
CTPYKTYpUPOBAaHO  TakuM  oOpa3oM, uToObl KO BCEM  OCHOBHBIM,
TIPUHLUTNNAIBHBIM BOTIPOCaM 00yyJaroliuecsi oOpariiajmuch HeOAHOKPaTHO. JTO
T03BOJIIET OpraHW30BaThb OBJIaflecHUe TeOMeTPUYeCKUMH TIOHATUSAMUA U
HaBbIKaMU TI0C/IeZloBaTe/lbHO U TOCTYIaTresbHO, C COOJIO[eHreM MpUHLUIIA
MpeeMCTBEHHOCTH, a HOBble 3HaHWs BK/IOYaTb B  OOIIYHO CUCTEMY



reoMeTpUUeCKHUX TIpeJCTaB/eHri 00yJaroluxcsi, paciimpsia U yriayosss eé,
o0pa3ys MpoyYHble MHOKeCTBEHHbBIE CBSI3U.

[Tepexo/ K M3y4eHUIO reOMeTPUH Ha yr1yO/IEHHOM YPOBHE TT03BOJISIET:

co3matb ycioBus s auddepeHiMald  00ydyeHUs, TIOCTPOEHUS
VHAVBHUAYaTbHBIX 00pa3oBaTe/lbHBIX TIpOrpamMM, obecrieuuTh yriiybaéHHoe
M3ydeHre TeOMEeTPUU KaK COCTaB/IsIIOIIel yueOHOro rpegMeTa «MaTemMaTHKa»;

MO/ITOTOBUTE OOYYarOINXCS K TIPO/IO/DKEHHIO0 W3yUeHHsT MaTeMaTHUKH C
yuéToM BbIOOpa Oyaylieit mpodeccuu, obecrieurBasi PeeMCTBEHHOCTh MEXTY
o0ImMM 1 TIpodheCcCHOHaTbHBIM 00pa30BaHHEM.

Ha u3yuenue yueGHOro Kypca «['eomeTpusi» Ha yrjiy0/iéHHOM ypOBHe
orBoauTtcst 204 vaca: B 10 kacce — 102 vaca (3 uvaca B Hefient0), B 11 knacce —
102 uvaca (3 uaca B Hejie/i0).



COJEPKAHUE ObYUEHUSA
10 K/TACC

IIpsiMble U TVIOCKOCTH B MPOCTPAaHCTBe

OcHOBHbIE TIOHATHSA CTepeoMeTpud. Touka, TIIipsMas, IUIOCKOCTb,
rpocTpaHCTBO. [loHATHE 00 aKCHMOMaTHUYeCKOM TIOCTPOEHUH CTepeoMeTPHM:
aKCHMOMBbI CTEPEOMETPHUH U CJIeICTBUS U3 HUX.

B3anmMHOe pacrono)xeHue TpsSIMbIX B MPOCTPAHCTBE: MepeceKaroluecs,
rnapasijieJibHble M CKpelvBaroimecs npsiMble. [Ipu3HaKM CKpeluBarOILIUXCs
npsMbIX. [lapannensHOCT TIPSAMBIX UM TJIOCKOCTEM B MPOCTPAHCTBE:
rnapasiie/ibHble TpsiMble B TIPOCTPAHCTBe, Iapa/l/IeJIbHOCTh TPEX TMPSIMBIX,
rapasuieJibHOCTb TIPIMOM W TUIOCKOCTH. [lapannenbHoe U LieHTpajibHOe
MIPOeKTHPOBaHUe, u3o0pakeHue ¢uryp. OCHOBHBIE CBONCTBA Tapasiie/lbHOTO
MpOeKTUpOoBaHus. V306pakeHre ¢GuUryp B Tapasiie/ibHOM ITPOEKLUU. YTJIbI C
COHANpaB/e€HHbBIMA CTOPOHAMH, Yrojl MeXAy TMpsSMbIMU B TIPOCTPAHCTBE.
[TapannenbHOCTh  TJIOCKOCTEHW:  TMapasiesibHble  TUIOCKOCTH,  CBOMCTBA
rnapasiesibHbIX TI0cKocTeu. [IpocTelilliie TPOCTpaHCTBEHHbIe (UIYpbl Ha
TJIOCKOCTHU: TeTpas/ip, Napasiie/enurie/l, TOCTPOeHue ceueHUH!.

[TeprieHAVKY/ISIPHOCTb MPSIMOW U MIJIOCKOCTH: TIePIIeHAUKYJISIPHbIE TIPSIMbIE
B MPOCTPAHCTBe, MpsMble Tapa/jiefbHble U TepreHAUKY/ISIpHbIe K TJI0CKOCTH,
MPU3HAK MEePrNeHJAUKY/ISPHOCTU TIPSAMOM U TIJIOCKOCTH, Teopema O TIpPSIMOU
repreHuKY/IsipHOM TJIOCKOCTH. OpToroHanbHOe MPOeKTHPOBaHMeE.
[lepnieHAVKY/ASIP W HAK/IOHHbIE: pPaCcCTOSSHME OT TOYKM [0 TIJIOCKOCTH,
paccTosiHWe OT TIPSIMOM /10 TIJIOCKOCTU, TIPOeKIYsi (PUrypbl Ha TIJIOCKOCTb.
[TeprieHAUKY/NSIPHOCTh TJIOCKOCTEU: TMPU3HAK MEPHeHAUKY/ISPHOCTH ABYX
r1ocKocTel. TeopemMa 0 TpEX reprieHIUKy/isipax.

Yr/ibl B IPOCTPAHCTBE: YO MeXAY MPSIMOW U TIJIOCKOCTBIO, [IBYTPaHHBIN
yroJi, JIMHEWHBIM Yroj ABYIPAaHHOrO yrja. TpéXrpaHHbIM U MHOTOTPaHHbIE
yrJibl. CBOMCTBA IJIOCKMX YIVIOB MHOrOrpaHHOro yria. CBOMCTBa IJIOCKUX U
[BYTPaHHBIX YIJIOB TPEXTPaHHOIO yria. TeopemMbl KOCUHYCOB U CHHYCOB IS
TPEXTPAaHHOIO YIJIA.

MHororpaHHUKH

Buibl MHOTOrpaHHUKOB, pa3BEépTKa MHOrorpaHHuKa. [Ipusma: n-yrosibHas
Mpu3Ma, MpsMas ¥ HaKJIOHHas TIpU3MbI, OOKOBasi M TIOJHAsl TTOBEPXHOCTH
npu3Msbl. [Tapasnnenenunes, NpsiMOYTroJ/ibHbIM Tapasiienenunel, U ero CBOMCTBaA.
Kparuaiiiive myTM Ha TIOBeDXHOCTM MHOTOTpaHHUWKA. Teopema Jisiepa.



[TpocTpaHcTBeHHasi TeopeMa [Iudaropa. Ilupamuza: n-yronbHas THpaMuja,
npaBUbHasg U yceuéHHas nuvpamubl. CBolicTBa pébep M OOKOBBIX TpaHeid
NpaBU/IBHOU NUpaMu/bl. [IpaBuibHBIE MHOTOTPaHHUKM: NIPaBWIbHAsS MpU3Ma U
NpaBu/bHAs NUpPaMH/a, IpaBU/IbHAs TPeyrojbHas NUpamMuzia U IpPaBUIbHBINA
TeTpasp, Kyb. IlpeacraBreHre O TMpaBU/IbHBIX MHOTOTPaHHUKAX: OKTa’/p,
JlofleKasip U UKocas[p.

BbIuncsieHne 37eMeHTOB MHOTOTDaHHUMKOB: DEOpa, [AuaroHasiu, YrJbl.
[Tnomazab GOKOBOM TMOBEPXHOCTU W TIOHOM TOBEPXHOCTU TIPSIMOM TPHU3MBI,
M/IoIIa/Ib OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH TMPSMOM TPH3MBI.
[Tnomase OOKOBOM TMOBEPXHOCTU U TOBEPXHOCTU TMPaBUIBHOW MUpaMU/BbI,
TeopeMa O TUIOLaIU YCeYEHHOU MUPaMHU/bI.

CvmMmeTpuss B IIPOCTPAHCTBe. OJIEMEHTbl CHUMMETPUM IIPaBUJIBHBIX
MHOI'OrpaHHUKOB. CHUMMeTpUst B IIPaBU/ILHOM MHOI'OIPaHHUKE: CUMMeTpUs
rnapasuiesienunesa, CUMMeTPUSl MPaBWIbHBIX IIPU3M, CUMMETPUs IPaBUILHOM
NYpaMU/BblL.

BekTopbl 1 KOOpAUHATHI B NIPOCTPAHCTBE

[ToHsATHA: BEKTOpP B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, [/IMHA HEHYJIEBOT'O
BEKTOpa, BeKTOpPbl KOJUIMHeapHble, COHAalpas/eHHble W [POTUBOIIOJIOKHO
HaripaB/ieHHble BeKTOpbl. PaBeHCTBO BeKTOpPOB. /[lelCTBUSI C BEKTOpaMW:
CJIO’KeHUe U BblUMTaHWe BEKTOPOB, CYMMa HeCKOJIbKUX BEKTOPOB, YMHOXKeHUe
BeKTOpa Ha yMwio. CBOWCTBa CJ/IOKeHHWs BeKTOpPOB. CBOMCTBA YMHOXXEHMS
BekTOpa Ha uyuciao. [lonatve  KomIulaHapHble — BeKTOpbl.  IIpu3Hak
KOMIIJIaHApHOCTH TPEX BekTopoB. [IpaBuio mnapannenenvnena. Teopema o
pas/iokeHud BeKTopa I0 TPEM HeKOMIUIaHapHBIM BekTopam. lIpsamoyrospHas
cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTopa. CBf3b MeXay
KOOpAUHaTaMU BeKTOpa U KOOpAUHAaTaMU TOYeK. YTO0J MeX[y BeKTOpaMH.
CkanspHoe npouvsse/ieHre BeKTOPOB.

11 K/TACC

Tena BpameHus

[ToHaTHA: UWIMHAPUYECKass TMOBEPXHOCTb, KOHWYECKasi ITOBEPXHOCTh,
ceprueckasi TIOBepXHOCThb, oOpasyrolue roBepxHocTel. Tena BpalleHUs:
LWIMHAD, KOHYC, YCeUEHHBIM KOHyC, cdepa, map. B3aumMHoe pacrnosioxeHHUe
cdepbl ¥ TJIOCKOCTH, KacaTejbHasi TJIOCKOCTb K cepe. M300paxkeHue Ten
BpallleHus Ha IJI0CKOCTU. Pa3BépTka LiMH/pa U KoHyca. CumMmeTpusi chepsl U
1Iapa.



O0béMm. OcHoBHble cBoicTBa 00BEMOB Ten. Teopema 00 o00BEME
MIPSIMOYTO/IbHOTO Tiapasuiesienivreia U ciaefcTBUs u3 Heé. OObEM mpsMol U
HAKJOHHOW TMpHU3MbI, LWAWHAPA, TUPaMUIbl U KoHyca. OOBEM 11apa u
111aPOBOT'0 CerMeHTa.

KombOuHaly Tes BpailleHHusI 1 MHOTOTPaHHUKOB. [Ipr3Ma, BrvcaHHas B
LWIWH/D, OINMUCaHHas OKOJ0 UWauHzpa. [lepeceueHue cdepbl M 1mapa C
MJIOCKOCThI0. Kacanue 1mapa v cdepbl M10CKOCTh0. [ToHSITHe MHOTOrpaHHUKA,
OIMKCAHHOIO OKOJIO c¢epsbl, C(epbl, BIHCAHHOM B MHOTOTPDaHHUK WU TeJIO
BpalljeHusl.

[Tno111aib TTIOBEPXHOCTH LIWJIUH/PA, KOHYCA, TJIOMIaAb Chepbl U eé yacTeil.
[Tomobue B mpoctpaHcTBe. OTHOIleHHe OOBEMOB, ILIOMNIA/el TMOBEPXHOCTeM
noso6HbIX ¢duryp. I[IpeobpazoBaHue momobusi, romoTeTHs. PelieHure 3a7au Ha
TJIOCKOCTHU C UCIIO/Ib30BaHUEM CTEPEOMEeTPUUYECKHUX METO/IOB.

[TocTpoeHue ceueHUM MHOTOIDAHHUKOB W TeJl BpalleHUsl: CeueHust
UWauHApa (Mapa/uie/ibHO W TepreHAWKYJsSpHO OCH), CeueHUs KOHyca
(mapasiesibHble OCHOBAHUIO M MPOXO/sll[Me Yepe3 BepILMHY), CeueHus Iapa,
METOJbl TOCTPOEHUsS CeUYeHWW: MeTOJ C/e/loB, MeTOJ, BHYTPEHHero
MPOEKTHPOBAHMUS, METO/| TIepeHoCa CeKYyIel MI0CKOCTH.

BeKToOpbI U KOOP/JMHATHI B MPOCTPAHCTBE

Bektopsl B mipocTpaHcTBe. Ormepald Haj BeKTopamMu. BekTopHoe
yMHO>KeHUe BeKTOpoB. CBOMCTBa BeKTOPHOTO yMHO)KeHUs. [IpsiMoyrosibHas
cucteMa KoopAuHaT B mpoctpaHcTBe. KoopauHaTbl BekTopa. PasnoxeHue
BekTOpa 10 0a3ucy. KoopauHaTHO-BEKTOPHBI MeTOZ, TPU  pellieHur
reoMeTprUYecKrx 3ajau.

JIBM)KeHHs B MPOCTPAHCTBe

IBwxeHus mpocTpaHcTBa. OToOpakeHus1. [IBM>KeHUsI U PABEHCTBO (PUTYP.
OO1ue CBOWMCTBA [IBWKEHWHN. Buibl ABWKEHWN: TMapaieibHbIi TIepeHoc,
LleHTpa/ibHasi CUMMeTpUsI, 3epKa/ibHasi CUMMeTpPUsi, TIOBOPOT BOKPYT TPSIMOMA.
[Tpeobpa3oBanus rozo6bus. [Ipsmas u chepa Iiinepa.



IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJIYBJIEHHBII YPOBEHH) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

JINUHOCTHBIE PE3YJ/IBTATDBI

1) rpaxkiaHCKOe BOCIIUTaHUeE:

c(OpMUPOBAHHOCTb  TPaXKAAHCKOW  TO3WLMKU  oOydaroilerocs  Kak
aKTHUBHOTO ¥ OTBETCTBEHHOI'O ujieHa POCCUMCKOTro 00IIlecTBa, MpefcTaBieHre o
MaTeMaTH4YeCKUX OCHOBaX (DYHKLIMOHUPOBAHUSI Pa3/IMUHbIX CTPYKTYD, SIBJIEHUM,
TpoLieAlyp TpakAaHCKoro obiecTBa (BbIOOPHI, OMPOCHI W [PYyroe), yMeHHe
B3aUMO/IeliCTBOBATh C COLIMAJIbHBIMA WHCTUTYTaMU B COOTBETCTBUU C UX
GyHKUMSAMU U Ha3HaUeHUeM;

2) HaTpUOTHUYECKOoe BOCIIUTaHNe:

c(hOpMUPOBAaHHOCTb POCCUMCKOU TPakAaHCKOW WUJIEHTUUHOCTH, YBaKEHUS
K TMPOLLIJIOMY U HaCTOSIIL[eMy POCCUICKOM MaTeMaTUKH, LIeHHOCTHOe OTHOILIeHHe
K [OCTW)KEHUSIM POCCHUHCKHWX MaTeMaTUKOB U POCCHUMCKON MaTeMaTUueCKOu
IITKO/Tbl, MCTIOJIb30BaHMe 3THUX [OCTHXKEHWM B JIPYTMX HayKaX, TeXHOJOTHSIX,
chepax I3KOHOMUKWY;

3) AYXOBHO-HPaBCTBeHHOE BOCNIMTAHUE:

OCO3HaHUe Iy XOBHBIX LIeHHOCTEeU POCCUKCKOT0 Hapo/a,
chhOpMUPOBAHHOCTb HPAaBCTBEHHOTO CO3HAHUS, 3STUYECKOTO TOBe/leHus,
CBSI3aHHOTO C TMpPaKTUUYeCKUM TpHMeHeHWeM [OCTWKEHWW HaykKu U
JlesiTeTbHOCTbI0 ~ YUBHOTO, OCO3HaHWe JIMYHOrO0 BK/Iajla B IIOCTPOEHUe
yCTOWUMBOTO Oy/IyIilero;

4) s3cTeTHUECKOe BOCTIMTaHUE:

3CTeTUYEeCKOe OTHOLIeHWe K MHUDY, BK/IIOUasi 3CTeTHKY MaTeMaTUueCKHUX
3aKOHOMEPHOCTeN, 00BEKTOB, 3a/ay, pelleHnH, paccyKJeHuH,
BOCIIPUMMYMBOCTh K MaTeMaTHUECKHUM acClieKTaM pa3/InuHbIX BUJIOB UCKYCCTBa;

5) ¢u3nueckoe BOCIMTaHHUE:

chOpMUPOBAHHOCTh yMEHHUsI TPHUMEHSITh MaTeMaThuyecKhe 3HaHUs B
WHTepecax 370poBoro U Oe3oracHoro o6pa3a JKU3HH, OTBETCTBEHHOE
OTHOILIEHHWEe K CBOeMY 3/I0pPOBBIO (3[0pPOBOe TMHTaHWe, COasaHCUPOBAHHBIN
peXXuUM 3aHSITUM U OTAbIXa, perysipHasl (usnueckasi akTUBHOCTbD), hr3nueckoe
COBepILeHCTBOBaHUE npu 3aHATUSIX CMIOPTUBHO-03[,0POBUTEIBLHOM
JlesiTeTbHOCThIO;

6) TpyAOBOe BOCIIMTAHUE:



TOTOBHOCTb K TpPYJy, OCO3HaHWe I1[eHHOCTH TpPY/0/t00usi, HWHTepeC K
pa3MuHbiM  cepaM MpodecCUOHANTbHOW  [1eATe/IbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U eé TIPU/IOKeHUSIMH, YMeHHe COBepIlaTh OCO3HaHHBbIN BLIOOD
Oyayiieii mpodeccuy W peaiM30BbIBaTh COOCTBEHHBbIE >KHM3HEHHbIE TIIaHBI,
TOTOBHOCTb W  CIIOCOOHOCTH K  MareMaTUueckoMy 00pa3oBaHUIO U
camMo00Opa30BaHUIO0 Ha TPOTSPKEHWH BCeW JKWU3HU, TOTOBHOCTb K aKTUBHOMY
yUaCTUIO B pellleHHUHY TIPaKTUYeCKUX 3a/lau MaTeMaTUUeCKOW HarpaB/ieHHOCTY;

7) 3KoJIoru4ecKoe BOCIIUTaHHUe:

chOpMUPOBAHHOCTh JKOJOTHUECKOW Ky/JbTYphbl, TOHUMaHWe BIUSHUS
COLMaZlbHO-9KOHOMUYEeCKMX  TPOLIeCCOB  Ha  COCTOSIHME  TPUPOAHOW U
coLyanbHON Cpefibl, OCO3HaHWe TI00a/bHOTO XapakTepa JKO0JIOTHYeCKUX
npo6sieM, opueHTallYsl Ha NpUMeHeHre MaTeMaTUueCKUX 3HaHUM fijisl pelleHust
3aja4 B 06/1aCTU OKpY>Karollel cpefibl, TIJITAHUPOBaHWe TIOCTYTKOB U OL[eHKU HUX
BO3MOJKHBIX TTOC/IeICTBUU [1JI1 OKPY>KatoILler Cpe/ibl;

8) neHHOCTH HAyUHOT0 MO3HAHUSA:

c(hOpMUPOBAHHOCTHL MUPOBO33DEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKU U  OOIeCTBEHHOW TIPAaKTHKH, TIOHWMaHHe
MaTeMaTHUUyeckKoi HayKud Kak cdepbl ueloBeueckou AesiTe/IbHOCTH, ITarlloB eé
pa3BUTUS M 3HAUMMOCTHM JJisi pa3BUTHUSl LMBWIW3Al[UM, OBJIaJleHre SI3bIKOM
MaTeMaTUKU M MaTeMaTh4yeCcKOoW KYJbTypol KakK CpeJiCTBOM TIO3HaHUs MUPa,
TOTOBHOCTb OCYIIECTB/ISITh MPOEKTHYI0 W HCCe/I0BaTebCKYIO [1esATeTbHOCTh
VH/JWBU/Tya/IbHO U B TPYTIIIe.

METAIIPEAMETHBIE PE3YJ/IbTATDbBI

ITo3HaBaTe/bHBbIE YHHBePCa/IbHbIE YUeOHbIe IeHCTBUS

Ba3oBble jloruyeckue AeiicTBHA:

BBISIB/ISITh U XapaKTepU30BaTh Cyll[eCTBEeHHbIe MPU3HAKM MaTeMaTHyeCKUX
OObEKTOB, TIOHATHM, OTHOILIEHWUM MeXIy TOHSATUSIMU, (OPMYIUPOBATh
oripefie/ieHUsi ~ TIOHATWM,  yCTaHaB/IWMBaThb  CYILECTBEHHBbIM  TMpH3HAK
KjiaccudpuKalid, OCHOBaHWs [Jisi 0000IleHHss UM CpaBHEHUs, KpUTepuu
MIPOBO/IMMOI0 aHa/n3a;

BOCIIpUHUMATh, (opMynupoBaTb W  MpeoOpa3oBbIBaTh  CY)K/AEHUs:
yTBep/uTe/bHbIe U OTpULiaTe/IbHbIe, eJUHUUHbIe, YaCTHbIe 1 00I111e, yC/I0BHbIE;

BBISIB/IATh ~ MaTemMaThyecKhe  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
NpoTUBOpeurs B (akTaX, JAHHBIX, HAOMIOEHUSIX U YTBePXKIeHUsIX, TIpe/jlarath
KPUTEPHU /1J151 BbISIBJIEHHsI 3aKOHOMEPHOCTeN U NTPOTHUBOPEeUMii;



JlenaTb BBIBOJIbI C MCII0/Ib30BaHWEM 3aKOHOB JIOTUKH, AeAYKTUBHBIX U
VMH/JYKTUBHBIX YMO3aK/IHOUeHHUM, YMO3aK/IH0UeHUM 10 aHaloTuy;

TPOBO/IUTh CaMOCTOSITE/TbHO Jl0Ka3areJibCTBa MaTeMaTHh4YeCcKUx
yTBep)XAeHUW (TIpsiMble W OT TIPOTMBHOIO), BBLICTPAUBATh apryMeHTal[HIo,
MPUBOJIUTh TIPUMepPbl YW  KOHTPIIPUMEpBI, O00OOCHOBBLIBaTH COOCTBEHHBIE
CY>K[IeHUS U BBIBOJbI;

BbIOMpaTh criocob pelieHUs: yueOHOM 3azaud (CpaBHUBAThb HECKOJIBKO
BapWAHTOB pellleHWs, BbIOMpaTh Hanbosiee TOAXOASAIIUNA C  YUETOM
CaMOCTOSITe/TbHO BbIZIe/IEHHBIX KDUTEPUER).

Bba3oBble uccieaoBaTebCKHe AeNCTBUS:

HCII0/Tb30BaTh BOIPOCKI KaK HCC/e0BaTe/IbCKU MHCTPYMEHT TI03HaHUS,
¢dopMy/iMpoBaTh  BOIPOCH], (PUKCUpYIOIMe TMpPOTUBOpeuue, Tpobsemy,
yCTaHaB/IMBaThb UCKOMOE U JlaHHOe, ()OpPMUPOBATh TMIOTE3Y, apryMEHTHUPOBATh
CBOIO TI03ULIMI0, MHEHUE;

TPOBO/IUTh CaMOCTOSITEJTbHO CTJIAHUPOBAHHbIMN 9KCIIePUMEHT,
WCC/Ie/JOBaHWe TI0 YCTaHOBJIEHHWIO OCOOEHHOCTeM MaTeMaTHUeCKOro OOBeKTa,
SIBJIEHUS, TIpOIlecca, BBLISBJEHUIO 3aBUCUMOCTe MeXAy 0oOBeKTamw,
SIBJIEHUSIMU, TPOL[eCCaMy;

CaMOCTOSITe/TbHO (hOpMy/UpPOBaTh 0000IIEHUST U BBIBO/IBI TI0 Pe3y/ibTaTaM
MIPOBeIEHHOrO0  HaO/IIOZIeHrsl, UCCIe[JOBaHMsl, OL[eHWBATh J/IOCTOBEPHOCTD
T0JTyYeHHBIX Pe3y/IbTaTOB, BEIBOIOB M 0000IIIeHN];

MPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHe TIpoliecca, a TakKe BbIJABUTraThb
Tpe/IIoI0KEeHUSI O ero Pa3BUTUM B HOBBIX YC/IOBUSIX.

Pabora ¢ uaopmanmeii:

BLISIB/ISITH epULIMTEI UHPOPMALUK, JaHHBIX, HeOOXOAUMBIX [Jisi OTBeTa
Ha BOIPOC U JJis pellieHust 3a/jauy;

BbIOMpaTh  WHGOpPMAI[MI0O U3  WCTOYHWKOB  PA3/IMUHBIX  THUIIOB,
aHa/M3MpoBaTh, CUCTeMAaTU3MPOBaTb U UHTEPIIPETUPOBATh WH(OPMALIUIO
pa3MUHbIX BUJOB U (JOPM TIpe/ICTaB/IeHYS;

CTPYKTYpPUpPOBaTh MH(OpMal[1to, TIPe/ICTaB/STh €€ B pa3/MuHbIX (hopmax,
WITFOCTPUPOBATh rpaduuecky;

OLIeHUBAaTh HaJ|&)KHOCTh vH(popMaLu 1o CaMOCTOSITE/TbHO
c(hOpMYy/IMPOBAaHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHbIE YHHBEPCAa/IbHbIE YueOHbIe JeHCTBUSA
OomeHue:



BOCIIDUHMMAaTb UM  (OPMY/JMUPOBaTh CYXX[EHHUS B COOTBETCTBUM C
YCJIOBUSIMU U 1]eJIIMU 0011[eHUs, SICHO, TOUHO, TPAMOTHO BbIpa)KaTh CBOIO TOUKY
3peHus B YCTHBIX U MMCbMEHHbIX TeKCTaXx, /laBaTh MOSICHEHUS 10 X0y pelleHust
33/lauv, KOMMEHTUPOBATh MOTyUeHHbIN pe3y/ibTaT;

B X0Zie 00Cy>KIeHus 3a/jlaBaThb BOTMIPOCHI 110 CYIIIeCTBY 00CY»K/jaeMOl TeMbl,
npo0JsieMbl, pelllaeMOW 3aJaud, BBICKA3bIBaTh HEU, HalleJleHHble Ha TTOMCK
pelleHus, COMOCTaB/ATh CBOU CYXXAEHUSI C CY)KJEHUSMMU APYTMX YUYaCTHUKOB
Jajiora, 0OHapy>KUBaTh pa3/Inuhe U CXO/CTBO TO3UI[HH, B KOPPEKTHOU dhopMe
(opMyIMpOBaTh pa3HOIJIACHS, CBOU BO3PaKeHUSsI;

MpeJCTaB/sATh  pe3y/JbTaTbl  pellleHus  3aZlaud,  SKCIepPUMEHTa,
HCCNeIOBaHMS, MPOEKTa, CaMOCTOSITe/IbHO BbIOMpaTh (popMaT BBLICTYIUIEHHUS C
yu6TOM 3a/lau Mpe3eHTaliu U 0COO0eHHOCTel ay/TUTOPUH.

PerynisaTuBHBbIe YHHBEpPCA/IbHbIE yUeOHbIe el CTBUSA

CamoopraHusanusa:

COCTABJISITh TI/IaH, a/ITOPUTM pellieHus 3a/laul, BbIOMpaTh Ccriocob pelteHus
C YUéTOM UMEWIIUXCS pPecypcoB U  COOCTBEHHBIX  BO3MOXXHOCTeH,
apryMeHTHpOBaTb U KOPPEKTHMPOBAaTh BapWaHThl pelIeHUd C yuéTOM HOBOM
vH(pOopMaLuu.

CaMOKOHTPO/Ib, SMOI[HOHA/TbHBIA UHTE/IJIeKT:

BJIaZIeTh HaBbIKaMU T[O3HAaBaTe/bHOW peQIeKCMM KakK OCO3HaHUs
COBepLIaeMbIX JeHUCTBUA W MbBICJMTENbHBIX TIPOLIECCOB, WX pe3y/bTaToB,
BJaZleTb Croco0amMu CaMOIIPOBEPKHU, CaMOKOHTPOJIS Tpoliecca W pe3yJibTaTa
pelleHUs: MaTeMaTU4eCKOU 3a/jauu;

npeBUAETb TPYJHOCTU, KOTOpPble MOTYT BO3HUKHYTh TIpU DelleHUU
33/lauM, BHOCUTb KODDEKTUBbI B [esiTelbHOCTb HAa OCHOBe HOBBIX
00CTOSITeNTBCTB, JAHHBIX, Hali/IeHHBIX OIIMOOK, BbISIBJIEHHBIX TPYJHOCTEH;

OLleHMBAaTb COOTBETCTBUE pe3yjbTaTa LeMd U YCJIOBUSM, OOBSCHSTH
MPUUMHBI  OCTW)KEHUSI WM HeJOCTW)KEHUWs] pe3yJ/bTaTOB JesTe/bHOCTH,
HaXO/IUTh OIIUOKY, IaBaTh OLIEHKY MPUOOPEeTEHHOMY OIIBITY .

CoBMecTHas ieATe/IbHOCTD:

MOHUMATb W MCIOMb30BaTh  [peuMylecTBa  KOMaHJHOM U
VHAVBUAYaibHON paboThl MpU pellleHWH y4eOHBIX 3ajay, MPUHMMATh Lefb
COBMECTHOM [esiTe/IbHOCTH, TIJITAHUPOBAaTh OpraHU3al[di0 COBMECTHOM paboThl,
pacrpeziesiiTb BBl paboT, AOroBapuBaThCs, 00CYKAATh TIPOLIECC U pe3yJibTaT
paboThI, 00001T[aTh MHEHHST HECKOTBKUX JTFOZIEH;



y4acTBOBaTh B TPYMIOBBIX (hopMax paboTsl (00CyKaeHus1, 0OMeH MHEHHH,
«MO3TOBBI€ INTYPMBl» U WHBIE), BBITIOJHATL CBOK YacTb paboOThl WU
KOOP/IMHUPOBaTh CBOU JIEHCTBUS C JPYTMMH WiIeHaMH KOMAaH/Ibl, OI|eHUBATh
KauecTBO  CBOero BK/JaZ@ B  OOMUHA  TPOAYKT TIO  KPUTEPHSM,
chopMy/IMPOBaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBHSI.

INPE/IMETHBIE PE3YJIBTATbBI

K koniy 10 K/1acca 06yyaroiuiicss HayuuTCs:

e CBOOOJHO OTEpPUPOBaTh OCHOBHBIMU TIOHSITUSIMH CTEPeOMeTpUU TIpU
pellleHUH 3a/iau 1 TIPOBe/IeHU MaTeMaTUueCKUX pacCy KeHuM;

e TIPUMEHSITh aKCUOMbI CTEPEOMEeTPHUH U CJIe[ICTBUSL U3 HUX MPU pelleHun
reoMeTpUYeCcKuX 3a/ay;

e KJaccu(ULIMPOBaTh B3aMMHOE PACIIOI0XKeHUe MPSIMbIX B IPOCTPaHCTBe,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMbIX U MJIOCKOCTEM B IPOCTPAHCTBE;

e CBOOOZHO OMEpPUPOBATh TMOHSATUSMU, CBA3aHHBIMU C yIJIaMHU B
MPOCTPaHCTBE: MeXXAY MpSIMBIMU B TPOCTPAHCTBE, MEXAY MPsSIMOM U
TMJIOCKOCTBIO;

e cBOOO/IHO OTIEpPUPOBATh MOHSATUSIMH, CBSI3aHHBIMUA C MHOT'OT'DAaHHHUKAMU;

e (BOOOJHO pacro3HaBaTb OCHOBHbIE BUbI MHOTOTPDAaHHUKOB (TIpU3Ma,
nUpaMuy/ia, MPSMOYTO/IBbHBIN Tlapasuiesienurnes, Ky0);

e KnaccuduMpoBaTb MHOTOTDAaHHUKW, BbIOWpasi OCHOBaHHUS  [jis
K/1accuburKaliu;

e CBOOOJHO OMeEpHUpOBaThb TIOHATUSMHU, CBSI3AaHHBIMU C CeueHUeM
MHOT'OTPaHHUKOB IJIOCKOCTBIO;

e BBINOJHATHL  MapajjiesbHOe, LeHTpaJlbHOE U  OPTOTOHA/IbHOE
MpOeKTUpOBaHHWe (UIyp Ha TUIOCKOCTb, BBIMOJHATH W300pa>keHuUst
(GUryp Ha MJI0CKOCTH;

e CTPOUTb CeUeHWsT MHOTOTPAaHHUKOB  Pa3/IMUHbIMM  MeTO/laMH,
BBITIO/IHATh (BBIHOCHBIE) TIJIOCKHWE UepTeXU W3 PHUCYHKOB ITPOCTHIX
00BEMHBIX (PUTYD: BUJ, CBEPXY, COOKY, CHU3Y;

e BBIUKWC/IATH IIOL[aJM T[OBEPXHOCTEM MHOIOTPAaHHUKOB (TIpU3Ma,
nMMpamMuzia), TeOMeTpUUYEeCKUX TeJl C TpUMeHeHreM GopMy.i;

e CBOOOJHO OIEpPUPOBATh TOHATUSIMH: CUMMETpPHSI B TIPOCTPAHCTRBeE,
LIEHTP, OCb U TIJIOCKOCTb CHMMETPHUH, LIeHTP, OCb M TIJIOCKOCTh
CUMMEeTPUU (UTYPHI;



cBOOO/IHO OTIepHpPOBATh MOHSATHSIMH, COOTBETCTBYIOIIIMMU BeKTOpaM U
KOOp/IMHaTaM B MPOCTPaHCTBE;

BBITIOJ/IHATD [IeHICTBUS HaJ BEKTOPaMU;

pelliaTh 3aJjauM Ha [I0Ka3aTe/JIbCTBO MaTeMaTU4eCKHWX OTHOILIeHUN u
HaxO0XX/IeHHe reOMeTPUUYEeCKUX BeJIMUVH, IPUMEHSIS U3BeCTHbIE METOMbI
MpU pELIeHUH MaTeMaTH4YeCKUX 3aad TOBBIIEHHOTO Y BBICOKOTO
YPOBHSI C/IOKHOCTH;

MPUMEHSTh TPOCTEMIIMe TMpPOrpaMMHbIEe CpeACTBAa U 3JIEKTPOHHO-
KOMMYHMKAILIMOHHbIE CUCTEeMbl TPU PpEILIeHUH CTepeoMeTpUUYeCKUX
3a/1ay;

W3B/IeKaTh, Tpeobpa30oBbIBaTh WM WHTEPIIPETUPOBaTh WHGMOPMALMIO O
MPOCTPAaHCTBEHHBIX T'€OMETPUYECKUX (Urypax, Ipe/ACTaB/JeHHYI Ha
yepTe)kax U pUCYHKaXx;

NPUMEHSATh TIOJyUYeHHble 3HAHWSI Ha TIpakKTUKe: CpPaBHUBATb U
aHa/IM3MPOBaTh peasibHble CUTyallMd, MPUMEHSTh W3y4YeHHble TTOHSITUS
B Mpoljecce TOWCKA pelleHus MaTeMaThyeckKd C(HOpMyIMPOBaHHOMN
npo0JieMbl, MOJIeTUPOBaTh peajibHble CUTyal[MM Ha sI3bIKe TeOMeTpHH,
MCC/Iel0BaTh MTOCTPOEHHbIE MozieNn C HCII0/Ib30BaHHUEM
reoMeTpUYeCKHUX TIOHSITHM M TeopeM, arrapara aireOphl, pellaTh
MpakTUUeCKre 3alauM, CBsA3aHHble C HaXOXAEHUeM reOMeTpUYeCKUX
BeJINUVH;

MMeTb TIpeZicTaB/eHusi 00 OCHOBHBIX 3Tarax pa3BUTUS T€OMeTPHHU KaK
COCTaBHOM 4acTH (hyH/laMeHTa Pa3BUTUSI TEXHOJIOT M.

K koniy 11 K/1acca 06yyaroiuiicss HayuuTCs:

cBOOO/IHO OTEepUpPOBaTh MOHITUSIMU, CBSI3aHHBIMU C LIWIUHAPHUYECKOH,
KOHWUECKOW U cdepruyeckoil TMOBEPXHOCTSIMH, OOBSICHITH CIOCOObBI
MOJTyYeHuUs;

OreprpoBaTh TMOHSATUSIMH, CBSI3aHHBIMU C TejaMU  BpallleHUs:
L[UIMH/POM, KOHYCOM, chepoii U 11apom;

pacrio3HaBaThb Teja BpalleHusi (LUIUHAD, KOHYC, cdepa U Iap) U
0O0BSICHITH CITOCOOBI TTOJTyYeHUs Te/T BpallleHus;

KJIaCCU(ULIMPOBATh B3aMMHOE pacIioyioykeHue cepsbl U MJI0CKOCTH;
BBIUMC/ISITh BEJIMUMHBI 3/IEMEHTOB MHOTOTDAaHHUKOB U TeJl Bpall|eHus,
00BEMBI 1 TIIOIA/IX TIOBEPXHOCTEH MHOTOTPAaHHUKOB U TeJT BpalljeHus,
reoMeTpUYeCcKUX Tes C NpuMeHeHreM (hOpMYJI;



cBOOO/IHO OTepHpOBaTh TMOHSTUSIMHU, CBSA3aHHBIMHU C KOMOWHAI[USIMU
Teq BpallleHHWss W MHOTOrPaHHUKOB: MHOTOTDaHHMK, BIMCAHHBIA B
cdhepy U onMcaHHbIN 0KO/O cdepsl, cpepa, BIMcaHHAsi B MHOT'OTPaHHUK
WU TeJIO BPAllleHusl;

BBIUUC/IATL COOTHOIIEHUS] MeXAy TIUIOIIaiIMU TIOBepXHOCTeld U
00bEéMamMu TTOOOHLIX TeJT;

HM300pakaTb H3ydaeMble (DUTypbl, BBLITIOIHATE (BLIHOCHBIE) TUIOCKHE
YepTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJ, CBEPXY, COOKY,
CHU3Y, CTPOUTh CeUeHUs TeJl BpalljeHus;

W3B/IeKaTh, WHTEPIIPETUPOBaTh U TipeoOpa3oBbiBaTh WHGMOPMALMIO O
IIPOCTPAHCTBEHHBIX T'eOMeTpUUYeCKUX (UTrypax, IIpe/iCTaB/IeHHYI0 Ha
yepTe)kax U pUCYHKaXx;

cBO0OO/IHO OTIePUPOBATh IMOHSITHEM BEKTOP B TIPOCTPAHCTBE;

BBITIOJ/IHATH OTepaLuu HaZl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YpPaBHEHUEM B /IeKapTOBOM CHMCTeMe KOOp/IMHaT;
pelliaTb TeoMeTpUUeCKHWe 3aJaud Ha BbIUMC/AEHUE YIVIOB MEXAY
MPSIMBIMM U TUIOCKOCTSIMU, BBIYMC/TEHWE PACCTOSIHUKA OT TOUKMU [10
MJIOCKOCTA, B 1]€JIOM, Ha TpUMeHeHHe BeKTOPHO-KOOPAUHATHOIO
MeTO/ia TIPH pellleHunY;

cBOOO/IHO OTepUpOBaTh TTOHATUSAMH, CBSI3aHHBIMM C JBW)KEHUEM B
MIPOCTPAHCTBE, 3HaTh CBOMCTBA IBMYKEHUM;

BBLITIOJIHATb M300pa)keHWsi MHOTOTPAHHUKOB W Te BpallleHus TIpH
rnapasieJibHOM TiepeHOcCe, 1|eHTpaJbHOM CUMMETPHH, 3epKaJbHOU
CUMMEeTpPHH, TPU TIOBOPOTE BOKPYT TPsiIMOM, Tipeobpa3zoBaHusi mojo0us;
CTPOUTb CeueHWssT MHOTOTPDaHHMKOB U TeJjl BpallleHUs: CedYeHUs
UuIuHApa (rapaaieslbHO U TeprHeHAUKYJISPHO OCH), CeueHUsi KOHyca
(mapasniesibHble OCHOBAHUIO U TIPOXO/slle uepe3 BepIllIUHY), CeUeHUst
11apa;

WCIIO/Ib30BaTh METO/bl TOCTPOEHUS CeUeHWM: MeTO[| CJIe[JoB, METO[
BHYTPEHHero NpoeKTUPOBaHKsl, MeTO/] IlepeHoca CeKylllel MI0CKOCTH;
JlI0Ka3bIBaThb reoMeTpUUeCKUe YTBepXKIeHMUs;

MIPUMEHSITh TeoMeTpuueckue (PakThl JJ1si pellieHUs] CTepeoMeTpUUeCKux
3a/lau, Mpe/Io/araroldX HEeCKOJbKO I11aroB pelleHUs, eClu YCI0BUS
TpUMeHeHUs1 3a/laHbl B IBHOM U HeSIBHOM (hopMme;

pelllaTh 3a7lauM Ha /j0Ka3aTe/JbCTBO MaTeMaTUUeCKUX OTHOIIEHWM |
HaxO0KJeHUe reOMeTPUUEeCKUX BeJIUUKH;



MIPUMEHSITh MporpamMMHbIe cpeiCTBa U 3JIEKTPOHHO-
KOMMYHUKALIUOHHbIE CHUCTEeMbI TIDU peLleHWHd CTepeoMeTpUUeCKUX
3a/1ay;

MPUMEHSATh  TIO/yUYeHHble 3HAHUSI Ha TMpPAKTHUKe: CpPaBHUBATH,
aHaM3UpOBAaTh U OLEHWBaTb peaslbHble CUTyallUH, TMPHUMEHSITh
V3yueHHbIe MIOHSITHUS, TeOPeMbl, CBOMCTBA B MPOLieCCe TTOMCKA PelleHust
MaTeMaThuuecKd ChOPMYy/JIMPOBAaHHON  TIpO0J/ieMbl, MO/IEe/TUPOBATh
peasibHble CUTYyal[My Ha SI3bIKe TeOMeTpPUU, UCC/Ie/IOBaTh MTOCTPOEHHbIE
MOZIe/IM C WCMOJIb30BaHWEM T'e€OMEeTPUYEeCKUX T[IOHSATUM U TeOopeM,
anmapara anreOpel, pelllaTh IIPAaKTUYeCKWe 3a/lauM, CBsi3aHHbIE C
Hax0>XX/leHueM reoMeTpUYeCKHUX Be/INUKH;

MMeTh TIpeJCTaB/ieHrss 00 OCHOBHBIX 3Tarax pa3BUTHS TeOMeTpUr Kak
COCTaBHOM yacTH (hyH/laMeHTa pa3BUTUSI TEXHOJIOTUM.



TEMATHUYECKOE IVIAHUPOBAHUE

10 KJ/IACC
Ne KosinuecTBO uacoB
HaumeHoBaHue pa3jeioB 1 JeKTpoHHBbIe ({U(poBHIe)
n/ KoHTpo/ibHBIE
TeM NPOorpaMmsbI Bcero oOpa3oBaTe/bHbIE PeCYPChI
n paboThI
1 BBejieHre B cTepeoMeTpHIO 23 1 https://resh.edu.ru/
B3auMHoe pacnosio>keHue
2 P 6 1 https://resh.edu.ru/
TIPSIMBIX B IPOCTPAHCTBE
[TapannenbHOCTb TIPAMBIX U
3 d N P 8 https://resh.edu.ru/
TJIOCKOCTeM B TIPOCTPaHCTBe
[TepnieHAVKYASIPHOCTD
4 MPSIMBIX U [JIOCKOCTEM B 25 https://resh.edu.ru/
TIPOCTPaHCTBe
Yrbl U pacCTOAHUSA 16 1 https://resh.edu.ru/
MHororpaHHUKU 7 1 https://resh.edu.ru/
7 BexkTops! B IpocTpaHCTBe 12 https://resh.edu.ru/
IToBTOpEHue, 00001IeHIe U
8 P i . 5 2 https://resh.edu.ru/
cucTeMaTtr3alus 3HaHUM
OBLIIEE KOJIMYECTBO YACOB 100 5

[10 [TIPOI'PAMME




11 K/TACC

Ne HaumenoBaHnmue Ko/muecTBo yacos
J/eKTpoHHbIe (H(pOBEHIe)
n/ pas/je/ioB U TeM KoHTpo/bHBIE
Bcero oOpa3oBaTe/IbHBIE PecypChI
n NPOrpamMMbl paboThI
AHanuTuyeckas
1 15 1 https://resh.edu.ru/
reoMeTpust
IToBTOpeHue,
606
2 ODOLIEHIE 1 15 1 https://resh.edu.ru/
cUCTeMaTH3aLys
3HaHUU
3 OO6BEM MHOTOTpaHHUKA 17 1 https://resh.edu.ru/
4 Tesa BpaleHus 24 1 https://resh.edu.ru/
ITnomanu
5 IIOBEPXHOCTU U 9 1 https://resh.edu.ru/
00BEMBI KPYTJIbIX Tl
6 [Br>xeHns 5 1 https://resh.edu.ru/
[ToBTOpEHME,
o6001ieHre 1
7 o 17 2 https://resh.edu.rw/
CUCTeMaTH3aLys
3HaHUM
OBIIEE KOJIMYECTBO
t 102 8

YACOB I10 I[TPOI'PAMME







IIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
KoinuyectBo

Ne n/nn Tema ypoka 4acos JlaTa usydyeHus
Bcero

1 [ToBT/IpeHMEe,000011[€H1E ¥ CUCTeMaTH3al[|sl 3HAaHUH 1 04.09.2023

9 OcHOBHBIe TipaBH/Ia U300pakeHHUsT Ha PUCYHKE TIOCKOCTH, 1 06.09.2023
rapasijieJIbHbIX TIPSIMbIX (OTPe3KOB), CepeZiHbl OTpe3Ka R
[ToHATHA CTepeoMeTpUH: TOUKa, IIpsiMasi, IIJI0OCKOCTB,

3 ripocTpaHcTBO. OCHOBHBIe MTpaBU/ia U300pa)keHusT Ha PUCYHKe 1 08.09.2023
TJIOCKOCTH, Tapasijie/ibHbIX NPSIMbIX (OTPe3KOB), CepeHbI R
oTpesKa
IToHsTHA: NepeceKarolecs: INIOCKOCTH, NepeceKaroiyecst

4 P . - TEP . 1 11.09.2023
npsiMasi ¥ MJIOCKOCTh; MOJIyIIPOCTPaHCTBO
[TonaTHA: Nepecekarolyecs MJIOCKOCTH, epeceKaronecs

5 P . - TEP . 1 13.09.2023
rpsiMasi ¥ MI0CKOCTb; TIOJIYTIPOCTPAHCTBO

5 MHororpaHH1KH, U300pakKeHHe TTPOCTENIITNX 1 15.09.2023
MPOCTPAHCTBEHHBIX (UTYP, HECYL[ECTBYIOLINX 00BEKTOB o

7 MHororpaHHyKY, N300pakKeHHe TTPOCTENIIINX 1 18.09.2023
MPOCTPAHCTBEHHBIX (QUTYP, HECYL[ECTBYIOLINX 00BEKTOB R

8 AKCHOMBI CTepeOMeTpUH U NepBble C/1e[CTBUS U3 HUX 1 20.09.2023




AXCHOMBEI CTepeoMeTpPHH U TepBbie CIeACTBUA U3 HUX

22.09.2023

10

AKCHOMBI CTepeOMeTpPUH U NepBble C/IefICTBUS U3 HUX.
Crioco6bl 3a/1aHUsI TIPSIMBIX M TJIOCKOCTeH B TTPOCTPAHCTBE.
O603HaueHust IPSIMBIX U TJIOCKOCTEH

25.09.2023

11

N300pakeHre ceueHH MUpamMH/ibl, KyOa U MPU3MBbI, KOTOPbIE
MPOXOZAT Yepe3 X pébpa. M306pakeH1e nepeceueHus
T0JIyYeHHBIX TVI0CKOCTel. PackpaliiBaHe OCTPOEHHbIX
CevyeHr! pa3HbIMU L|BeTaMHU

27.09.2023

12

M300pakeHue ceueHUM MupaMu/ibl, Kyba 1 Mpu3Mbl, KOTOpbIe
MpOXOAAT uepe3 ux pébpa. VizobpaskeHue riepeceueHust
T0JTyUeHHBIX TVIOCKOCTel. PackpalirBaHye MOCTPOeHHBIX
ceueHUM pa3HbIMU LIBeTaMU

29.09.2023

13

M300pakeHue ceueHUM MUpaMuibl, Kyba 1 MpU3Mbl, KOTOpPbIe
MpPOXOAAT uepe3 ux pébpa. Mi3obpaskeHue riepeceueHust
T0JTyUeHHBIX TIOCKOCTel. PackpalivBaHye MOCTPOEeHHBIX
ceueHUW pa3HbIMU LIBeTaMH

02.10.2023

14

V300pakeHre ceueHuM MIpaMu/ibl, KyOa U MPU3Mbl, KOTOpPbIE
MPOXOJAT Yepe3 ux pédpa. M3o00pakeHre TiepeceveHst
TMOTyYeHHBIX TVIOCKOCTeH. PacKpaliiBaHye oCTpOeHHBIX
CeueHH pa3HbIMU [IBETaMU

04.10.2023

15

MeTop ciefioB [1/1s1 TOCTPOEHUsI CeUeHUn

06.10.2023

16

MeToz ciefioB [i/isi TOCTpoeHus: ceueHuii. CBolCcTBa
riepeceyeHu NMPsSIMbIX U TJIOCKOCTeM

11.10.2023




17

MeTop ciefoB [i/isi TOCTpoeHus: ceyeHui. CBOWCTBA
riepeceyeHu NpsIMbIX U MJIOCKOCTeH

13.10.2023

18

[TocTpoeHue ceueHH B TMpamMKie, KyOe 1o TpEM TOUKaM Ha
pébpax. Co3JjaHue BBIHOCHBIX UePTeXXeH U 3amKCh I11aroB
MOCTPOEeHUs

19

[TocTpoeHue ceueHuii B TUpaMu/e, KyOe o TpéM TOUKaM Ha
pébpax. Co3faHue BLIHOCHBIX UepTeXkel U 3aIruch I11aroB
MOCTPOEeHUs

20

[TocTpoeHue ceueHuit B TMpamu/ie, Kybe 1o TpéM TOUKaM Ha
pébpax. Co3zjaHue BBIHOCHBIX UepTeykel U 3amucCh I11aroB
TOCTPOEHMUS

21

[TocTpoeHue ceueHUid B TMpamuie, KyOe 1o TpéM TOUKaM Ha
pébpax. Co3fjaHue BBIHOCHBIX UepTeykel U 3arucCh I11aroB
MOCTPOEHUs

22

[ToBTOpeHue naaHuMeTpun: Teopema 0 MPOMNOPLIMOHATBHBIX
otpe3kax. [Tofjo6ue TpeyrossHUKOB

23

IToBTOpenue mianumMerpun: Teopema MeHesias. PacueTs! B
CeyeHMsIX Ha BBIHOCHBIX uepTexxax. Vcrtopus pa3BUTHSA
TJIAHUMETPHUU U CTepeOMeTPUM

24

KonTponbHas pabota "Akcromel ctepeomerpuu. CeueHus"

25

B3aumHoe pacriosnoykeHre NIpSIMbIX B IPOCTPAHCTBe.
CkpenuBatoiecs npsimele. [Ipy3Haky CKpelyBaroXcst
npsiMbIx. [lapanenbHble NpsiMble B IPOCTPAHCTBE




26

Teopema 0 CylI1eCTBOBaHUU U €JUHCTBEHHOCTH TPSIMOM
rapasiieJibHOM IaHHOM TIPSIMOM, MPOXO/Islljel yepe3 TOUKY
TPOCTPAHCTBA U He JieXKalllel Ha JJaHHOM npsiMoil. JlemMa o
repecevyeHuH rapasuiebHbIX TPSMBIX TJIOCKOCThIO

27

[TapanienpHOCTE Tpex NpsaMbeIX. TeopemMa o Tpéx
Trapasule/IbHbIX MpsAMbIX. Teopema 0 CKpeLjuBaroLnXCs
TMIPSIMBIX

28

[MTapannensHoe rpoeKkTrpoBaHUe. OCHOBHbIE CBOMCTBA
rapasielbHOTO TTPOeKTUPOBaHus. M300pakeHre pa3HbIX
¢buryp B napasienbHON MPOeKLWH

29

LeHTpasibHast NpPOeKLUsA. YTOJI C COHATlpaBJIeHHbIMU
CTOPOHaMH. YTOJI MeXAY TIPIMBIMHU

30

3a/1lauu Ha /I0Ka3aTebCTBO U UCC/Ie[JOBaHKe, CB3aHHbIe C
pacrioyioXkeHreM TIPSIMbIX B TIPOCTPAaHCTBe

31

[ToHsATHSA: Napa/enbHOCTb NPSIMOM U TVIOCKOCTH B
rpocrpaHcTse. [IpU3HaK napasuieslbHOCTY NIPSIMOK U
r1ockocTr. CBOMCTBA Mapaslie/IbHOCTH NPSIMOU U TVIOCKOCTH

32

[eomeTprueckue 3a/1auy Ha BBIYUCIEHHUE U [JOKAa3aTe/bCTBO,
CBsi3aHHBIE C TIapaJlIe/IbHOCTBIO MPSIMBIX U TVIOCKOCTEH B
MIPOCTPaHCTBe

33

[TocTpoeHue ceveHys1, MIPOXOAALLEr0 Yepe3 JaHHYIO MPSIMYO0
Ha YyepTeXxe U NapaslieqlbHOro Apyrou npssMou. Pacuér
OTHOILIEHWH




Hapa]l]leJlBHaH rnpoexknus, IpuMeHeHure IJid IIOCTPOEHUA

34 ceueHuii Kyba v mapasuienenunena. CBoicTBa
rapasiziesieniunesia v Npyu3Mbl

35 [TapannensHble I0CKOCTH. [Ipr3HaKu mapasieibHOCTH ABYX
TJIOCKOCTeM
TeopeMa 0 napasie/lbHOCTH Y eIMHCTBEHHOCTH IJIOCKOCTH,

36 MPOXOZSIIiel uepe3 TOUKY, He TPUHAZJIeKallyto JaHHOU
TJIOCKOCTH U CJIe/ICTBUS U3 Heé
CBoricTBa napasuie/bHbIX MJIOCKOCTEeH: O Mapasie/lbHOCTU

37 TIPSIMBbIX TepeceueHusi TIpU NepeceueHr ABYX Mapasie/ibHbIX
TJIOCKOCTEN TpeThen
CBoiicTBa napasuie/ibHbIX IJIOCKOCTel: 00 oTpe3kax

38 Tapasie/ibHbIX MPSIMBIX, 3aK/TFOUEHHBIX MEXKIY
rapa’sijieJiHbIMU MJIOCKOCTSIMU; O TepeceueHrH MpsiMou C
JIByMsI [apasule/IbHbIMU TIJI0OCKOCTSMU

39 [ToBTOpeHue: TeopeMa ITudaropa Ha MI0CKOCTH

40 [ToBTOpEHME: TPUTOHOMETPHSI MPSIMOYTO/IBHOTO TPeyTO/IbHUKA

41 CaoiicTBa Kyba 1 MpsIMOYT0/IbHOTO TIapasijie/ienuriesia

42 BbIunicsieHue [yIiH OTPe3KOB B Kybe U MpsiMOyTro/ibHOM
Trapasuiesienuriefie

43 [TeprieH UKy ASPHOCTD MPSIMOW Y TJIOCKOCTU. [Tpu3Hak

repreHIUKYISIPHOCTU MPSIMOW Y TJIOCKOCTU




HepHEHﬂI/IKYJIHpHOCTb HpHMOfI U ITIJIOCKOCTH. HPI/IBHaK

44 .
MepreHUKYIIPHOCTU NPSIMOW Y TVIOCKOCTH
Teopema 0 CyllleCTBOBaHUM U €IMHCTBEHHOCTHU TPSIMOM,

45 MPOXO/sALiel yepe3 TOUKY NTPOCTPAHCTBA U MepIeH/UKY/ISIPHON
K [IJIOCKOCTH

46 [TnockocT 1 neprneHVKy/IspHble UM IIpSIMble B
MHOTOTpaHHUKax

47 ITnockoCTH 1 NepresvKyJIsIpHble UM IIpSIMble B
MHOTOTpPaHHUKAax

48 [TepnienuKyisp 1 Hak/IOHHAs. [locTpoeHue nepneHANKY/IsIpa
Y3 TOYKU Ha NIPSIMYIO

49 [TepnienuKynp 1 HakioHHas. [locTpoeHue nepneHAUKY/sIpa
Y3 TOUKU Ha NPSIMYIO

50 Teopema o Tpéx mepreHAMKYIsIpax (TipsiMast U obpaTtHast)

51 Teopema o Tpéx TeprieHAUKYIsIpax (mpsiMasi U oOpaTHasi)

52 Yron Mexay CKpeLuBaroLUMUCS TIPAMBIMU

53 [Touck neprieHANVKYJ/ISIPHBIX MPSIMBIX C IOMOLLBIO
TNepreHMKY/ISIPHBIX TVIOCKOCTeN

54 OpTroroHasbHOe NIPOEeKTUpPOBaHUe

cc [TocTpoeHue ceueHuii Kyba, MpU3Mbl, IPaBUIbHOM MUPaMU/ibI C
MOMOILIbI0 OPTOrOHA/ILHOW MTPOEeKLIUU

56 [TocTpoeHue ceueHuii Kyba, MPU3Mbl, MPaBU/IbHON TTUPaMU/IbI C

IIOMOIIBIO OpTOFOHaHBHOﬁ MpoeKuru




CI/IMMETpI/IH B IIPOCTPAHCTBE OTHOCUTEJ/IbHO IMTJIOCKOCTH.

57 o
[TnockocTH CHMMeTpPUM B MHOTOTpaHHUKAaX

58 [Tpu3sHak nepreH uKy/ISIPHOCTH NIPSIMOM M IVIOCKOCTH KakK
C/1e[CTBUEe CUMMeTPUU

59 ITpaBu/bHBIE MHOTOrpaHHUKU. PacuéT pacCTOSITHUM OT TOUKU
J10 TIJIOCKOCTH

60 [TpaBu/bHBIE MHOIOIpaHHUKK. PacyéT pacCTOSIHUN OT TOUKU
J10 TJIOCKOCTH

61 Crioco6bl OMYCTUTH MePIIeH/IUKY/ISIPbl: CUMMETPUSI, CIBUT
TOUKH 10 NapajieslbHON NpsSIMOM

62 CpBur no HenapasienbHOM NPSMOM, U3MeHeHHe PacCTOSTHUM

63 KonTponbHast paboTa "B3ariMHOe pacrioyiokeHue TpSIMBIX U
TJIOCKOCTEM B IPOCTpaHCTBe"
[ToBTOpEHMe: yron Mexxay MpsIMbIMU Ha IJIOCKOCTH,

64 TPUTOHOMETPUS B IPOU3BOJILHOM TPEYTOJIbHUKE, TeEOpeMa
KOCHHYCOB

65 [ToBTOpEHMe: yron MeXxay CKpelyBarIMMUCS IPSIMbIMU B
MPOCTPaHCTBe

66 'eomeTpHueckKre MeTO/bl BBIYMC/IEHUS yT/1a MEXY NPSMbIMUA

B MHOT'OrpaHHHKaX




[iByrpanHbIi yrosj. CBOMCTBO JTMHEWHBIX YTJI0B JBYTPAHHOIO

67
yria

68 [TepnienuKynsapHble 10cKOCTH. CBOMCTBA B3aUMHO
TMepreHJKYISPHBIX TVIOCKOCTeN
[TpusHak neprieH UKy/IIPHOCTY IVIOCKOCTeN; TeopeMa O

69 NIPSIMOY TTepeceyeHus IBYX IJIOCKOCTe! NeprieH/UKY/ISIPHbIX
TpeThbel MI0CKOCTH

70 [Ipsimoyro/bHBIN Napasienenuriesi; Ky0; n3MepeHus,, CBOMCTBa
MPSIMOYTOJIBHOT'O T1apasulesienuresa

7 TeopeMa 0 AuaroHany NpssMOYTroJILHOTO Mapaslesielnuresa u
C/le[ICTBUE U3 Heé

7 CrepeomeTpuueckue U NpUK/aJHble 3a/jauM, CBsI3aHHbIe CO
B3aVMMHBIM PaCIo/I0KeHUeM MPSMbIX U IJI0CKOCTH

7 [ToBTOpEHMe: CKpelUBaroLecs MpsiMble, rapasiie/bHble
IIJIOCKOCTU B CTaHZAAPTHBIX MHOIOTpaHHUKAaX
[Tapa napasine/bHBIX TJIOCKOCTEN Ha CKpeLlBarOIIUXCs

74 TIPSIMBIX, PACCTOSTHUE MeXKY CKpeLMBaroIMMUCS NIPIMbIMU B
TIPOCTBIX CUTYaLUAX

75 PaccTosiHe OT TOUKM [J0 MJIOCKOCTH, paCcCTOSIHKE OT NIPSIMOM
[10 IJIOCKOCTHU

76 Brruncienre pacCTOSIHUN MeX[y CKpPeLUBarOLMMUCS

MPSIMBIMHU C TIOMOILIBIO MTepIeHAUKYJ/IIPHOM TJIOCKOCTH




TpéxrpaHHbIl yroJi, HepaBeHCTBa /J1s1 TPeXTPaHHbIX YIJIOB.

77 Teopema IIugaropa, TeopemMbl KOCUHYCOB ¥ CUHYCOB [i/Is 1
TPEXIPaHHOIO yrIJjia

78 OneMeHThI CpepruecKoli FeOMeTPUU: reoie3nyecKre JIMHUY Ha 1
3emiie

79 KoHntposeHast paboTa "YT/bl v paccTostHUS " 1

80 CucremaTu3salys 3HaHUN "MHOrOrpaHHUK U €ro 3/1eMeHThI" 1

81 ITupamupa. Buabsl nupamug. [IpaBunsHas nupamuza 1

82 ITpusma. IIpssmas 1 Hak/OHHas npy3Mmel. [IpaBubHas rpusma 1

83 ITpsiMoii napasnienenunes, NpsIMOYTOJIbHBIN Mapasie/enures, 1
Ky0

84 Brimyksible MHOrorpaHHuky. Teopema Oitnepa 1

a5 Brinyksible MHOrorpaHHuKU. Teopema Oiinepa. [IpaBusibHbIe U 1
T10JIyIIPaBUJIbHbIe MHOTOTPaHHUKU

86 KonTponbHast paboTa "MHOrorpaHHUKH'" 1

87 [ToHsiTve BeKTOpa Ha MJIOCKOCTH Y B IIPOCTPaHCTBe 1

88 CymMa BeKTOpoB 1

89 Pa3HOCTb BEKTOPOB 1

90 [TpaBuio napasnnenenuvresa 1

91 YMHOXeHHe BeKTopa Ha YUCII0 1

92 Pa3noskeHre BeKTopa 110 6a3ucy TpEX BEKTOPOB, He Jie)Kall[iX B 1

OZTHOM TJIOCKOCTH




93 CkasisipHOe Tpou3Be/jeHre 1
94 Brluriciienne yriia Mexy BeKTOpaMy B IIPOCTPaHCTBe 1
95 [IpocrTeiiilivie 3a/laur C BeKTOpaMu 1
96 [Ipocreiiilive 3a1aur C BeKTOpaMu 1
97 [Ipocreiilivie 3a1au C BeKTOpaMu 1
98 [TpocrTeiiiiivie 3a/1auy C BeKTOpaMu 1
99 O06o0111eHMe U CHCTeMAaTH3al|s 3HAHUH 1
100 O6001eHre U cucTemMaTr3ays 3HaHUN 1
101 VToroeast KOHTpoJIbHasi paboTa 1
102 VToroBasi KOHTpoJIbHasi paboTa 1
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102




11 K/TACC

Ko/muectBo
Ne n/nn Tema ypoka 4acos JlaTa usydyeHus
Bcero

1 IToBTOpeHue Temel "KoopauHaTel BeKTOpa Ha MJIOCKOCTU U B 1
MpOCTpaHCTBe"

2 [ToBTOpeHue Tems! "CkassipHOe Npov3Be/ieHre BeKTOpOB" 1

3 [ToBTOpeHue TeMbl "BrlunciieHye yria Mexay BeKTopaMUy B 1
IpoCTpaHcTBe"

4 [ToBTOpEHMEe TeMbl 'Y paBHeHHe NPSIMOM, TIPOXO/SIIeN uepes 1
JIBe TOUKHU"

5 YpaBHeHUe IIJIOCKOCTH, HOpMaJlb, YpaBHeHHe IIJIOCKOCTH B 1
oTpe3Kax

6 YpaBHeHue II/I0CKOCTH, HOpMaJlb, YypaBHeHHe IIJIOCKOCTU B 1
oTpe3Kax

7 BekTopHoe nipou3ssejeHre 1

8 JIuHeliHble HepaBeHCTBA, JIMHeWHOe TIporpaMMUpOBaHue 1

9 JIuHeliHble HepaBeHCTBA, JIMHENHOe ITPOrpaMMKpOBaHue 1

10 AHanuThYecKre MeTOZpl pacuéTa yrya Mexxzy MpsIMbIMU B 1
MHOTOTPaHHUKAax

1 AHanmUTAYeCKre MeTO/ bl pacuéTa yrjia Mexxzy IVIOCKOCTSIMU B 1

MHOI'OIr'paHHHKAaX




12

qDopMyna PaCCTOAHHA OT TOUKH A0 IIJIOCKOCTH B KOOPpAWHATAX

13 HaxoskJieHre pacCTOSTHUM OT TOUKH /10 IJIOCKOCTU B Kybe

14 Haxo>x/jeHre pacCTOSSHUM OT TOUKM /10 TIJIOCKOCTHU B
MpaBUIbHOM MTUPaMU/e

15 KonTtponbHas pabora "AHanmuTrueckast reoMeTpus'”

16 CeueHyss MHOIOTPaHHUKOB: CTaH/apTHbIe MHOIOTPaHHUKU

17 CeyeHus1 MHOTOT'DAaHHUKOB: MeTO/, C/1eZl0B

18 CeyeHus1 MHOTOI'PaHHUKOB: CTaHapTHbIE TIJIOCKOCTH,
repeceyeHus MPSIMbIX U MJIOCKOCTeN

19 [TapannenbHbIe NpsiMbIe U TIJIOCKOCTH: Mapasiyle/lbHble CeUeHUsT

20 [TapanienbHble NpsiMble Y TIJIOCKOCTU: PaCY€T OTHOILIEHUM

71 [TapasienbHble TIpsIMbIe U TVIOCKOCTU: YTJIbI MEXKAY
CKPeLLUBaIMMHUCS IPIMbIMA
[TeprieHAUKYISIpHBIE TIPSIMbIE U TVIOCKOCTU: CTaHJapTHBIE Tapbl

22 MepreHAUKY/ISIPHBIX TVIOCKOCTe! U MPSIMBbIX, CHMMETPUHU
MHOT'OI'PaHHUKOB

93 [TeprieHAUKYISIpHBIE TIPSIMbIE U TVIOCKOCTU: Teopema O Tpex
TepreH UKy asipax

24 [TepnieHZUKYyISIpHbIE TIPSIMBbIE U IJIOCKOCTH: BBIYUC/IEHUS [I/TUH

B MHOT'OI'PAdHHHKAX




HOBTOPEHI/IEI riomaAn MHOT'OYT'OJIbHUKOB, Cl)OpMYJ'IbI AJIA

25 .
TIoLaziel, coobpakeHust ToAo0oust

6 [ToBTOpEHMeE: MI0IaJ MHOTOYT OJIbHUKOB, (DOPMYJIBI [1/151
TIoIaze, coobpaXkeHus 1oj00ust

57 [ToBTOpEHME: TI/IOIIAI MHOTOYTOJIbHUKOB, (hOPMYJIBI ZJ1s1
TIomazed, coobpakeHus 1oj00ust

08 [T1o1mazu ceueHu MHOTOTPaHHUKOB: TI/IOIIA M
MOBEPXHOCTeH, pa3pe3aHusi Ha YaCcTH, COOOpa)keHUs OA00ust

29 [To1azu ceueHU MHOTOTPaHHUKOB: TI/IOIIA/H
TOBEPXHOCTeH, pa3pe3aHus Ha YaCTH, COOOpaykeHHsT TI0[00us

30 KonTponbHast pabota "TToBTOpeHHe: MHOTOTPaHHUKHU, CeUeHHs
MHOTOrPaHHUKOB"

31 O61béM Tera. O6beM TIPSIMOYTOILHOTO TIapasuieienurne/ia

3 3azmaun 06 yiBoeHuH Kyba, 0 KBaJpaType Ky0a; 0 TpUCeKLN
yria

33 CrepeomeTpuuecKye 3a/jauu, CBsi3aHHbIE C 00BEMOM
MPSIMOYT'O/ILHOTO Tapa’suiesiernuresia

34 [pukafiHbIe 3a/lauk, CBsI3aHHBIE C BHIYMCIeHHeM 00béMa
MIPSIMOYTOJILHOTO Tapasiiesiernuriesia

35 OO6BéM npsiMoii TIPU3MBI




CTQPEOMETqueCKI/Ie 3d4/1d4d, CBA3dHHbIE€ C BBIYHMC/IEHHEM

36 « o
00BEMOB TIPSIMO¥ TTPU3MBI

37 [pukasiHbIe 3a7jauM, CBA3aHHBIE C 00BEMOM TIPSIMOU TTPU3MBI

38 Brruniciienre 00bEMOB TeJsT C TIOMOLIIBIO OTpeZie/IEHHOT0
uHTerpana. O6bEM HaK/IOHHOM MPU3MBI

39 BrbIuncsieHrie 06EMOB TeJl C TIOMOILBIO OTIpe/le/IEHHOT0
uHTerpana. O6bém nupamupi

40 dopmyna 06béMa nupamuel. OTHOIIEHHE 00beMOB TMPAMUZ
C 001UM yT/IOM

a1 dopmyna o6bémMa nupamuel. OTHOIIEHHE 00beMOB TMPAMUZ,
¢ obmmmm yriom

42 CrepeomeTpuuecKye 3a/jauu, CBsi3aHHbIe C 00BEMamMu
HaKJIOHHOM MPU3MbI

43 CrepeomeTpuuecKye 3a/jauy, CBsi3aHHbIe C 00bEMamMU
NYMpaMU/ibI

44 [MpuknagHbIe 3a7auu 1o TeMe "O0bEMBI Te'", CBsI3aHHbIE C
00bEMOM HAKJIOHHOH MTPU3MBI

45 [MTpuknagHbie 3azauu 1o TeMe "OO0BEMBI TesT'", CBsI3aHHbIE C
00BEMOM MUPaMU/IBI

46 [TpumeHeHne 06BEMOB. BhIunciieHre pacCTOSHUS [0
TIJIOCKOCTH

47 KonTponbHast pabota "O6bEéM MHOTOTpaHHUKA"

48 LnmHapuyeckas MOBePXHOCTb, 0Opa3ytolye

]_[I/IJIHH'ZLPHHECKOI‘;I IIOBEPXHOCTHU




Humngp. [psamoii kpyrosou nunuuAp. [1nomans

49
MOBEPXHOCTH LIWIMH/PA

50 KoHnueckasi MOBepXHOCTb, 00pa3yroliye KOHMYeCKOH
rosepxHoctu. Konyc

51 CeueHue KOHYCa IJIOCKOCTBIO, Tlapasiie/lbHOM MI0CKOCTH
OCHOBaHMS

5 YceuéHHbIi KOHYC. 300pakeHre KOHYCOB U yCeUEHHBIX
KOHYCOB

53 [Tnotage 6OKOBOM MOBEPXHOCTH U TTOJTHOM MTOBEPXHOCTH
KOHyCa

c4 [Tnomazb 60KOBOM MTOBEPXHOCTH M TTOJTHOW TIOBEPXHOCTH
KOHYyCa

cc CrepeomeTpuueckue 3a/jauM Ha [J0Ka3aTelbCTBO U
BbIUKCJIEHUE, IOCTPOEHWEeM CeUeHU LIUINH/IPa, KOHyCa

56 CrepeomeTpuueckue 3a/jauM Ha [J0Ka3aTelbCTBO U
BbIUKC/IEHUE, IOCTPOEHUEM CeUeHU LIUINH/Pa, KOHyCa

57 [IpuknaaHble 3ajauy, CBSI3aHHbIE C LIUIMHAPOM

58 [IpuknaaHble 3aauy, CBSI3aHHbIE C IUIMHPOM

59 Cdepa u 1miap

60 [Tepeceuenue cdepsl U 11apa € M10ckocThio. Kacanue 1mapa u

cdepsl MI0CKOCTHI0. By 1 n300paxkeHue miapa




[Tepeceuenue cdepsl U I1apa C MIOCKOCTHIO. KacaHue miapa u

61
cdepsl MI0CKOCTHIO. Byt 1 n300paxkeHue miapa

62 YpaBHenue cdepsl. [Tnomaas chepol v eé yacteit

63 CummeTpus cdepsl U 111apa
CrepeoMeTpUuecKyre 3a/jaui Ha J0Ka3aTe/lbCTBO U

64 BbIUMC/IEHHe, CBsi3aHHbIe CO Cepoli U I11apoM, TOCTPOeHHEM
HX CeUeHU MI0CKOCThIO
CrepeoMeTpUuecKre 3a/jJaui Ha J0Ka3aTe/lbCTBO U

65 BbIUKMC/IEHHe, CBsi3aHHbIe CO cepoii 1 I11apoM, TTOCTPOeHHEM
WX CeueHU MI0CKOCThIO

66 [TpukazHble 3a/ilauu, CBs3aHHbIe CO c(hepoii U 11apoM

67 [ToBTOpEHME: OKPY>KHOCTb Ha MJI0CKOCTH, BIYUC/IEHHUS B
OKPY’KHOCTH, CTaH/lapTHbIe TI0A00Us

68 Pa3nuHble KOMOWHALMY TeT BPaIlleH|s] 1 MHOTOTPaHHUKOB

69 3agauu 1o Teme ""Tesia ¥ MOBEPXHOCTH BpalleHUs"

70 3azauu 1o TeMe ""Tesia ¥ MIOBepXHOCTH BpaljeHus"

71 KontpospHast paboTa "Tesa v TOBEPXHOCTH BpalljeHus "

72 O6bém umHapa. TeopemMa 06 00bEMe TTPIMOTO LIWIUH/PA

73 BeruriciieHre 00bEMOB TeJT C TIOMOIIIBIO OTpeZie/IEHHOTO

uHTerpana. O6bEM KOHycCa




74 [Tnomazyr 6OKOBOM U MOTHOM TTOBEPXHOCTH KOHYCA

75 CrepeomeTpHuueckue 3a/jauM, CBsi3aHHbIe C BBIYUC/IEHUEM
00BEMOB LIUTMH/IPA, KOHYCA

76 [TpuknagHbie 3a7aun 110 TeMe "OO6BEMBI U TUIOIIA U
roBepxHocTel Ten"
OO0mBém 11apa ¥ 1mapoBoro cekropa. Teopema 06 06BEMe 111apa.

77 [Tnowazas chepsl. CTepeomeTpruecKue 3a/jauu, CBsi3aHHbIE C
BBIUKC/IeHHeM 00bEMOB 111apa, [I1apOBOr0 CerMeHTa U
11apOBOTr0 CeKTopa
[TpuknagHbie 3a7aun 110 TeMe "OOBEMBI Te", CBSI3aHHBIE C

78 00BEMOM I11apa ¥ TIoMmazbio cepbl. COOTHOILIEHUS] MEXY
TJIOIIASIMU TTIOBEPXHOCTeH ¥ 00bEMaMu TIOJ00HBIX TeJl
[Togo6HBIe Tena B IpocTpaHCTBe. Vi3MeHeHHe 00bEMa rpu

79 noo6uu. CTepeoMeTpruecKre 3a/jaui, CBsI3aHHbIE C
BbIUKC/IEHHEM 00BEMOB TeJl | T/I0IIa/iel ToBepXHOCTeH

80 KontpospHas pabota "[1nomjasu moBepxXHOCTH U 0OBEMBI
KpYyIJIbIX Ten"

81 Iewxenus rpoctpaHcTBa. OToOpaykeHusi. [IBI>KeHUs U
paBeHCTBO (uryp. O61ijue CBOWCTBA ABWKEHUI

87 Bubl ABYOKEHUI: Tapasiie/ibHbIN [epeHoc, LieHTpalbHast

CUMMETpHUS1, 3epKasibHasi CAMMETpUS], IOBOPOT BOKPYT TPSIMOM




83 [Tpeo6pazoBanus nopobus. [psimas u chepa Iiinepa

84 ['eoMeTpuueckue 3a/1auu Ha TIpUMEHEeHNE IBUKEeHUS

85 KonTponbHast paboTa "BeKTophl B IpOCTpaHCTBe"
O6ob6mmaroriee moproperye 11 MOHATHN U METOIOB Kypca

86 reoMetpun 10—11 KnaccoB, cucTemMaTy3aLyis 3HaHUM:
"[TapasnenbHOCTD MPSIMBIX U MJIOCKOCTE!N B IPOCTpaHCTBe"
O6ob6matoiee mopTopeHue 11 TOHATUNM U METOJOB Kypca

87 reometpuu 10—11 KnaccoB, cucTeMaTu3aliysi 3HaHUM:
"BeKTOpsI B MpPOCTpaHCTBe"
Ob6oo01arotiee moBTopeHye 11 MOHITHUN U METOJJOB Kypca

88 reometpun 10—11 KaccoB, cucTemMaTy3aliyisi 3HaHUM:
"BekTopbI B IpOCTpaHCTBe"
Ob6oo01aroriee moBTopeHye 11 MOHITHUN U METOJJOB Kypca

89 reometpun 10-11 KnaccoB, cucremarr3anys 3HaHui: "Obbem
MHOTI'OI'paHHUKa"
O06oo0aroree moBTopeHye 11 MOHATHUN U METO/IOB Kypca

90 reometrpun 10—11 K/accoB, cucremaru3saius 3HaHul: "O0bemM
MHOI'OrpaHHUKa"
O6oo0aroree moBTopeHue 11 MOHATHUN U METO/IOB Kypca

91 reoMmerpun 10—11 KnaccoB, cucTemMaTr3anyis 3HaHUN:

"TInoimazu MoBepXHOCTH U 00BEMBI KPYTJIbIX Tem"




O6ob6matoiiiee moBTopeHue 11 TOHATUNM U METOJOB Kypca

92 reometpun 10—11 KnaccoB, cucTeMaTu3aljysi 3HaHUM:
"TInoraiv TTOBEPXHOCTH ¥ 00BbEMBI KPYTJILIX TeT"
93 WToroBasi KOHTpO/IbHAsi paboTa
94 WTtoroBast KOHTpOJ/IbHAsE paboTa
95 [ToBTOpEHUE, 0600IIEHNE U CUCTeMaTU3aLUs 3HAaHUH
VcTopusi pa3BUTHS CTepeOMeTPUU KaK HayKU U e€ poJib B
96 Pa3BUTHU COBPEMEHHBIX UHKEHEPHBIX U KOMIbIOTEPHBIX
TeXHOIOT UM
VcTopusi pa3BUTHS CTepeOMEeTPUU KaK HayKU U eé poJib B
97 Pa3BUTHH COBPEMEHHBIX MH)K€HEPHBIX U KOMITbIOTEPHBIX
TeXHOIOT UM
WcTopusi pa3BUTHS CTepeOMeTPUU KakK HayKU U e€ poJib B
98 Pa3BUTHH COBPEeMEHHbBIX UH)K€HEPHBIX U KOMITbIOTEPHBIX
TeXHOJIOTUU
WcTopusi pa3BUTHS CTepeOMeTPUU KakK HayKU U e€ poJib B
99 Pa3BUTHU COBPEMEHHbBIX UH)KeHEPHBIX U KOMITbIOTEePHBIX
TeXHOJIOTU
WcTopusi pa3BUTHS CTepeOMeTPUU KakK HayKU U e€ poJib B
100 Pa3BUTHU COBPEMEHHbBIX UH)K€HEPHBIX U KOMITbIOTEePHBIX
TeXHOJIOTUU
VcTopusi pa3BUTHS CTepeOMeTPUU KaK HayKU U e€ poJib B
101 Pa3BUTHU COBPEMEHHBIX UHKEHEPHBIX M KOMITbIOTEPHBIX

TeXHOJIOTUH




I/ICTOPI/ISI Pa3BUTHA CTEPEOMETPHUU KdK HAYKHU U eé POJib B

102 pa3sBUTUU COBPEMEHHbIX MHKeHEePHbBIX ¥ KOMIIBIOTEePHBIX 1
TeXHOIOTUU
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102







YUYEBHO-METOJUNYECKOE OBECIIEUEHUWE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» MaTtemaTuKa: ajsirebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/ll3a, TeOMeTPHSI.
['eometpus, 10-11 knaccel/ Byty3oB B.®., IIpacosioB B.B. oz penakiyen
CapoBHuuero B.A., AkipioHepHoe o611iecTBo «M3marenscTBo «IIpocBetieHye»
JI.C.AtanacsiH,B.®.ByTy30B I'eomerpust 10-11k71.6a30BbIi ¥ IPOGUIIBHBIN
ypoBHU,MockBa"IIpocsenjenue” 2011r

METOINYECKUWE MATEPUAJIBI V11 YUUTEJIA

YuebHuk 151 0011je00pa3oBaTe/bHbIX yupexkaeHuii: ['eomerpusil0-
11ks1.6a30BbIM ¥ poduIbHLIN ypoBHU M. ; [TpocBeiiienue. 2011r. 'eomeTpusi
10k/1. yriy6/ieHHBIN ypOBeHb, MeToAnueCKre peKOMeHJAINK K yueOHUKY
A.I''Mep3nsika, [I.A.Homuposckoro. B.b.ITonsikosa, b.I'.3uB ['eometpus 10
K/1. [JupakTiueckrie MaTepyasbl, 6a30Bbiii U yT1yb/eHHBINA YpOBHHM .MOCKBa
"IIpoceerienue” 2018r.

IINPPOBLIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETAN
MHTEPHET
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